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ABSTRAK 
Penyelidikan telah menginovasikan penghasilan bata pasir dengan penggunaan bahan 
buangan yang banyak terbuang sebagai pengganti agregat dengan menggunakan klinker 
minyak kelapa sawit (POC).Di dalam laporan ini membentangkan hasil ujian makmal 
yang dijalankan secara fizikal keatas batu pasir yang dihasilkan bagi mengetahui sifat-
sifat bata pasir tersebut yang mengunakan bahan dari sisa-sisa pepejal klinker minyak 
kelapa sawit (POC). POC adalah hasil sampingan industri kelapa sawit dan 
penggunaannya dalam penghasilan batu pasir. Dengan mengunaka Sisa-sisa pepejal ini 
tidak juga hanya menyelesaikan masalah dalam melupuskan tetapi juga membantu 
memulihara sumber semula jadi. POC telah digunakan sebagai bahan gantian untuk 
agregat halus. Nisbah POC yang telah digunakan adalah 7.5%, 12.5% dan 17.5% dengan 
menggunakan dua kaedah pengawetan iaitu udara dan air pada empat umur yang berbeza 
iaitu 3, 7, 14 dan 28 hari telah disediakan. Ujian kekuatan mampatan dan kekuatan 
lenturan dilakukan pada 3,7,14 dan 28 hari. Manakala untuk ujian ketumpatan dan 
penyerapan air akan diuji pada hari yang ke 28. Hasil daripada ujian makmal yang telah 
dilakukan ke atas bata pasir, ia menunjukkan keputusan bahawa nisbah terbaik 
pengunaan POC adalah 12.5% untuk proses pengawetan kedua-dua udara dan air yang 
meningkatkan kedua-dua kekuatan mampatan dan kekuatan lenturan pada prestasi bata. 
Ketumpatan dan penyerapan air bata meningkat sedikit apabila meningkatkan nisbah 
POC. Kajian ini juga dijangka menawarkan beberapa panduan dan arahan untuk kerja-
kerja penyelidikan yang akan datang mengenai penggabungan POC 
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ABSTRACT 
Research has diverged from the production of sand brick to the utilization of abundantly 
available waste materials as aggregate replacement by using palm oil clinker (POC). This 
report presents experimental results on properties of sand brick made of palm oil clinker 
(POC). POC is a by-product of palm oil industry and its utilization in sand brick 
production not only solves the problem of disposing this solid waste but also helps to 
conserve natural resources. POC were incorporated as a replacement material for fines 
aggregate. The ratios of POC that have been used are 7.5%, 12.5% and 17.5% by using 
two method of curing which are air and water curing at four different age of curing which 
are 3, 7, 14 and 28 days have been prepared. The compressive strength test and flexural 
strength test was conducted at 3,7,14 and 28 days. Whereas, for density and water 
absorption would be test at 28 days. The results shows that the best ratio of POC is 12.5% 
for both air and water which enhances both compressive strength and flexural strength 
performance of the brick. The density and water absorption of the brick increases slightly 
when increasing the ratio of POC. This study is also expected to offer some guides and 
directions for upcoming research works on the incorporation of POC. 
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Introduction / Research Background 
            Palm Oil Clinker (POC) which is obtained as a final by-product from the incineration 
process of oil palm shell and mesocarp fibre. It usually landfilled in the plantation areas. The 
POC is obtained in large chunks from the mill.  (Hashim Abdul Razak, Jegathish Kanadasan, 
2014). In developing countries where abundant agricultural and industrial wastes are 
discharged these wastes can be used as potential material or replacement material in the 
construction industry. The use of waste materials is a potential alternative in the construction 
industry. Waste materials, when properly processed, have shown to be effective as construction 
materials and readily meet the design specifications. (M.A.Mannan,C.Ganapathy , 2003). In 
order to achieve an environmentally friendly brick, several studies are on-going on the 
utilization of waste materials to produce green brick. 
According to ISWA journal, Economic development and prosperity are accompanied by 
the generation of large amounts of wastes that must be re-used in some way or disposed in 
landfills The generation of wastes can be reduced to some extent by improved design of 
products. (Nickolas J. Themelis et al). The properties of POC make them useful for a variety 
of construction application. So it clearly, the different substitution materials will have different 
effects on the properties of the cement due to their chemical, physical and mineralogical 
characteristics . It has been an interesting topic for research due to environmental and technical 
reasons (Nickolas J. Themelis et al). 
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1.2 Problem Statement 
 In order to know whether the palm oil clinker was suitable to use in sand bricks, its 
lightweight properties allows for its utilization as an aggregate POC have their possible 
contributory factors were assessed. POC were incorporated as a replacement material for 
aggregates and their engineering characteristics were ascertained. But, there were some 
problem related with waste of palm oil clinker.  
Palm oil factories generate various types of waste, which include, oil palm clinker. 
Improper management of these wastes could lead to environmental pollution. In 2013, 5.23 
million hectares of oil palm were planted, which was 3% higher than in 2012. In July 2014, 
there were 440 fresh fruit bunch (FFB) mills in Malaysia, of which 247 mills were located 
in Peninsular Malaysia and the rest in Sabah and Sarawak. Utilization of POC in the 
construction industry could be a step in the right direction to substitute the depleting natural 
aggregates as well as providing proper waste management in the agricultural industry.  
(Jegathish Kanadasan , Auni Filzah Ahmad Fauzi , Hashim Abdul Razak , Paramananthan 
Selliah , Vijaya Subramaniam and Sumiani Yusoff , 2015) 
 The industrial sector generates a high amount of waste due to the continuous 
development it is undergoing. Often, these wastes are dumped off to sites, and they become 
hazardous. (Fuad Abutaha, 2018) 
There were many good reasons to view palm oil clinker as a resource, rather than a 
waste. When it replaces raw materials, recycling palm oil clinker conserves natural resources 
and saves energy. In many cases, products made with palm oil clinker perform better than 
products made without it.  
1.3  Objectives 
             The main objective of this research are the following:   
I. To identify the compressive strength of sand brick with palm oil clinker as a partial 
replacement for fine aggregate.  
16 
II. To determine the flexural strength of sand brick with palm oil clinker as a partial 
replacement for fine aggregate.  
III. To analyse the density of sand brick with palm oil clinker as a partial replacement for 
fine aggregate.  
IV. To develop the water absorption of sand brick with palm oil clinker as a partial 
replacement for fine aggregate.  
 
1.4  Scope of Study 
              In my research were focuses on compressive strength, density, flexural strength and 
water absorption which is related to aims of research. There are some of limitation in order to 
conduct this experiment:  
I. Size of brick design ( 250 mm X 113mm X 75mm)  
II. Size of aggregate for fines  
III. Size of mould  
IV. Curing ( 3,7, 14 and 28 day)  
V. Experiment and testing will be conduct at Concrete Lab (FKASA)  
VI. Palm oil clinker generate from palm oil shell burning which is at Lepar Hilir Palm Oil 
Mill Factory, Gambang, Pahang. 
 
1.5  Significant of Research 
        The purpose of this experiment for produce the great sand brick which is used palm 
oil clinker as partial replacement that can be used across many regions of the globe within 
construction material sectors. Technically, address to save natural resources and energy 
(Craig Heidrich et al April, 2013). This material can contribute significant environmental 
and economic benefits. Advantage using these materials presents significant opportunities 
to advance sustainable materials, reduces green-house effect and global warming 
(Krishnamoorthy, 2000; Naik and Tyson, 2000). 
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